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Smokabie synthetic food-packaging film. 

(§) Disclosed herein is a smokable food-packaging film com- 
prising at least one layer of a mixture of 45 to 90 m% poly- 
amide. 10 to 65 wt^'O copolymer of n^otefin and vinyl alcohol, 
and 5 to 30 wtS polyolefin, in which the mixture falls in the 
pentagonal range defined in Figure 1 by linear lines connect- 
ing the potnts A. B, C. D and E, respectively, said layer having 
the properties of a permeability to 50 % concentration of 
methanol of not less than 200 g'm'.day.atm et a temperature 
of 60 C and a relative humidity of 0 % and an oxygen gas- 
pernieebility of not more than 50 com'.day.atm at a tem- 
perature of 30r^ and a relative humidity of 60 %. end e water 
vapor-transmission rate of not more than 70 g m'.day at a 
tempereture of 4aC and a relative humidity of 90 %. 



Fig. I 
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TITLE OF THE INVENTION 021706( 

SNOKABLE SYNTHETIC FOOD* PACKAGING FILM 
BACKGROUND OF THE INVENTION 

The present invention relates to a smokable synthetic 
food-packaging film and, more particularly, to a smokable 
synthetic food-packaging film which shows a smoke- permeability 
and an oxygen- barrier property r and which also has excellent 
smokability and preserving effect without secondary packaging in 
plastic bags. 

Hitherto, the packages for foodstuffs such as prepared 
meat which is to be smoked is mainly conducted by primary 
packaging and secondary packaging. For primary packaging, a 
packaging material is selected so that it is suitable for 
forming and maintaining the shape of foodstuffs which are packed 
directly into the packaging material, and for rapidly permeating 
smoke components during the smoking process. As examples of 
packaging materials used for primary packaging, casings made 
from animal intestines such as those of cows, pigs, or sheep, 
and cellulose casings made of viscose film may be mentioned. These 
smokable primary packaging materials, however, lack gas-barrier 
properties and are unsuitable as packaging materials for 
ordinary food-storage. Therefore, it is necessary to package 
the foodstuffs again in a film which has a gas-barrier property 
(secondary packaging). 

Other known smokable primary packaging materials are 
films of natural polymer such as collagens, chitins and 
. polysaccharides, or paper which is impregnated with a polyvinyl 
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alcohol resin ((Japanese Patent Publication No. 47-43198 
(1972) )# paper impregnated with an ethylene - vinyl alcohol 
copolymer containing a plasticizer (Japanese Patent Application 
Laid-open (KOKAI) No. 52-57347(1977)), and polyester copolymer 
films containing polyalJcylene oxide (Japanese Patent Publication 
No. 59-117530 (1984)). These smokable primary packaging 
materials also have insufficient gas-barrier property, and thus 
necessitate a secondary packaging for the preservation of the 
food. Although films which are mechanically perforated or 
porous films have been proposed in order to improve the smoking 
properties (British Patent No. 1,397,472 )i these packaging 
materials also necessitate secondary packaging. Thus, 
conventional smokable packaging materials require a secondary 
packaging process, and as a result there are defects of the 
increases of the number of manufacturing steps, packaging 
materials, and packaging machines, and thus increases the 
manufacturing cost. 

As known films having both smoke -permeability and oxygen 
gas-barrier property, there are films of polyamides such as 
polycaprolactum and of polymer blends of polyamide and at least 
one of ionomer resin, modified ethylene- vinyl acetate copolymer 
and modified polyolefin (European Patent Application No. 
0,139,888A1). 

European Patent Application No.O, 139 ,888A1 suggests that 
films consisting of polyamides which can absorb at least 3 wt% 
of their own weight of water up to saturation point, such as, 
for example, polycaprolactum, polyamino-oenanthic acid amido, 
polyhexamethylene adipamide and polyhexamethylene sebacamide, and 
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films consisting of polymer blends of polyamides such as those 
described above, and at least one of ionomer resin, modified 
ethylene-vinyl acetate copolymer and modified polyolefin, are 
useful as smokable thermoplastic synthetic casings. However, 
the only films that are concretely disclosed therein are 
transparent, colorless shrinlcable casings formed of 
polycaprolactvun or polyhexamethylene adipamide. The casings of 
polycaprolactum and polyhexamethylene adipamide show an 
insufficient oxygen gas-barrier property, and the casings 
thereof are therefore inadequate for the prolonged storage 
periods of foods, in particular, for foodstuffs which are 
susceptible to oxygen. 

Accordingly, it is an object of the present invention to 
provide a food-packaging film of a thermoplastic resin which has 
good smokability and excellent oxygen gas-barrier property. 

Namely, it is an object of the present invention to 
provide a smokable food-packaging film which shows such good 
smoking effect and oxygen gas-barrier property, and can be used 
to preserve foodstuffs which are susceptible to oxygen for long 
periods . 

As a result of various studies into how to achieve this 
aim, it has been found by the present inventors that a food 
package which has smokability and preservability for long 
periods is obtained without secondary packaging by using a film 
having at least one layer of a mixture of 45 to 90 wt% 
polyamide, 10 to 55 wt% copolymer of a-olefin and vinyl 
alcohol, and 5 to 30 wt% polyolefin, the layer having the 
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properties of a permeability to 50 % concentration of methanol 

of not less than 200 g/m .day.atm at a temperature of 60^C and a 

relative humidiiy of 0 % and an oxygen gas-permeability of not 

2 

more than 50 cc/m .day^tm at a temperature of 30^C and a 

relative humidity of 60%. The present invention has been 

attained on the basis of this finding. 

SDMMARY OF THE INVENTION 

In a first aspect of the present invention, there is 

provided a smokable food-packaging film comprising at least one 

layer of a mixture of 45 to 90 wt% polyamide and 10 to 55 wt% 

copolymer of a-olefin and vinyl alcohol, and 5 to 30 wt% 

polyolefin, in which the mixture falls in the pentagonal range 

defined in Fig. 1 by linear lines connecting the points A, B, C, 

D, and E, respectively, the layer having the properties of a 

permeability to 50 % concentration of methanol of not less than 
2 

200 g/ro .day.atm at a temperature of 60 ''C and a relative 

humidity of 0 %, an oxygen gas- permeability of not more than 50 
2 

cc/m .day.atm at a temperature of 30*C and a relative humidity 
of 60 %, and a water vapor-transmission rate (WVTR) of not more 
than 70 g/m .day at a temperature of 40**C and a relative 
humidity of 90%. 

In a second aspect of the present invention, there is 
provided a smokable food-packaging film comprising a layer of a 
mixture of 45 to 90 wt% polyamide, 10 to 55 wt% copolymer of 
a-olefin and vinyl alcohol, and 5 to 30 wt% polyolefin, in which 
the mixture falls in the pentagonal range defined in Fig, 1 by 
linear lines connecting the points A, B, C, D and E, 



- 4 - 




b2t7068 

respectively, the layer having the properties of a permeability 

to 50 % concentration of methanol of not less than 200 

g/m .day.atm at a temperature of 60'C and a relative humidity of- 

0 %, an oxygen gas-permeability of not more than 50 
2 

cc/m .day.atm at a temperature of 30'C and a relative humidity 

of 60 %; and a water vapor-transmission rate (WVTR) of not more 
2 

than 70 g/m .day at a temperature of 40" C and a relative 
humidity of 90%; and at least one layer selected from the group 
consisting of (a) an o-olefin copolymer such as polyethylene, 
polypropylene, polybutene-1, (b) a copolymer of ethylene, 
propylene or butene-1 and vinyl acetate or (metha) acrylic 
ester, (c) a copolymer of ethylene, propylene or butene-1 and 
(metha) acrylic acid, and a metal salt thereof, (d) an elastomer 
such as plasticized polyvinyl chloride, polyester and a styrene 
rubber, (e) a cellulose, and (f) a polyamide having an oxygen 
gas-permeability of more than 50 cc/m^. day.atm at a temperature 
of 30 'C and a relative humidity of 60 %. 
DESCRIPTION OF THE DRAWING 

Fig. 1 is a ternary diagram showing the mixing ratio of 
polyamide, an a-oief in-vinyl alcohol copolymer, and polyolefin. 
DETAILED DESCRIPTION OF THE INVENTION 

A smokable food-packaging film according to the present 
invention comprises at least one layer of a mixture of 45 to 90 
wt% polyamide, and 10 to 55 wt% copolymer of a-olefin and vinyl 
alcohol and 5 to 30 wt% polyolefin, in which the mixture falls 
in the pentagonal range defined in Fig. 1 by linear lines 
connecting the points A, B, C, D and E, respectively, the layer 
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having the properties of a permeability to 50 % concentration of 
methanol of not less than 200 g/m^ . day . atm at a temperature of 
60'C and a relative humidity of 0 %, an oxygen gas -permeability 
of not more than 50 cc/m .day.atm at a temperature of SO'C and a 
relative humidity of 60 \, and WVTR of not more than 70 g/m^.day 
at a temperature of 40'C and a relative humidity of 90%. 

"The concentration of methanol" in the present invention 
is the relative concentration when the concentration under the 
saturated vapor pressure of methanol at the temperature is set as 
100 %. 

The permeability to 50 % concentration of methanol of a 

film according to the present invention is not less than 200 
2 

g/m .day.atm, preferably, not less than 300 g/m^.day.atm and, 
more preferably, not less than 1,000 g/m^. day.atm at a 
temperature of 60*C and a relative humidity of 0 %. 

A film having a methanol-permeability of less than 200 
g/m .day.atm cannot exhibit any smoking effect, even with food 
which needs only a slight taste and fragrance of smoking. 
Therefore, a film according to the present invention must have a 
methanol-permeability of not less than 200 g/m^. day.atm and, 
more preferably, not less than 300 g/m^. day.atm in order to 
provide an ordinary smoked flavor. In order to provide an even 

clearly smoked flavor, the film should have a 

,i 

methanol-permeability of not less than 1,000 g/ro^. day.atm and, 

in order to provide a strongly smoked flavor, which is called 

heavy smoking, a film having a methanol-permeability of at least 
2 

2,000 g/m .day.atm is used. 
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The methanol-permeability of a film of a thermoplastic 
resin layer according to the present invention may be used as a 
standard for smoking property. The smoke components generated 
during the heating of a material in a smoking process usually 
permeate through the food-packaging film and are transferred to 
the food, thereby producing the characteristic fragrance and 
taste of smoking. As a result of measuring the permeability to 
the smoked components of various packaging films, it has been 
found that the methanol-permeability is suitable as a parameter 
of smoking property. 

Namely, pork sausage meat was packed into tubular 
casing (thickness: 40 urn) of the materials shown in Table 1, and 
both ends of each casing were sealed. These sausages were 
smoked at 60 *C for 75 minutes, and then were subjected to 
sensory examination with respect to the taste and fragrance of 
their contents, and their permeabilities to smoke components 
(model substances) were measured. The results are shown in 
Talbe 1. 

The evaluation of the sensory examination (panel tests 
performed by 10 panelists) are as follows. 

0: No smokability (smoking has no effect) 
1: Slightly recognizable smoked flavor 
2: Clearly recognizable smoked flavor 
3: Strongly recognizable smoked flavor 
4: Extremely strong smoked flavor 
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The permeabilities to smoke components are shown 1„ 
Table 1 as relative values, based on the assumption that the 
permeability of nylon e to all the smote components 1. i. ,ro. 
these results it can be seen that methanol-permeability is 
correlated with the evaluation o, the sensory examination of 
smokability. 

Since components other than methanol are not related to 
the evaluations of the sensory examination of «.ok,bIlity, they 
are not suitable as Parameters o, the evaluation of smokability 
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50 cc/m^.day.atm at a temperature of 30*C and a relative 

humidity of 60 Although ordinary food does not need 

secondary packaging If it packaged with a film having an 

oxygen gas-permeablllty of not less than 200 cc/m*.day.atro, food 

which Is particularly susceptible to oxygen cannot be preserved 

for long periods in such a film, so that secondary packaging is 

necessary. In particular, If food such as meat paste, which Is 

so susceptible to oxygen that the myoglobin etc., therein Is 

apt to lose Its color owing to the effect of oxygen, is packaged 

with a film having an oxygen gas-permeablllty of more than 50 

cc/m^.day.atm. It cannot store for long periods and the 

myoglobin or the like therein may lose Its color. 

A smokable food- packaging film according to the present 

invention having the properties of a permeability to 50 % 

2 

concentration of methanol of not less than 200 g/m .day.atm at a 

temperature of 60" C and a relative humidity of 0 %, an oxygen 

2 

gas-permeablllty of not more than 50 cc/m .day.atm at a 
temperature of 30'C and a relative humidity of tO %, and WVTR of 
not more than 70 g/m^.day at a temperature of 40'C and a 
relative humidity of 90 % comprises a mixture composed of 45 to 
90 wt% polyamlde, 10 to 55 wt% a-olef In-vinyl alcohol copolymer, 
and 5 to 30 wt% polyolefin, in which the mixture falls In the 
pentagonal range defined in the ternary diagram of Fig. 1 by 
linear lines connecting the points A, B, C, D and E, 
respectively . 

In Pig. 1, the point A Indicates the composition of 85 
wt% polyamlde, 10 wt% o-olef In-vinyl alcohol copolymer and 5 wt% 



- 11 - 



0217069 

polyolefin; the point B indicates the composition of 60 wt% 
polyamidef 10 wt% a-ole£ in- vinyl alcohol copolymer and 30 wt% 
polyolefin; the. point C Indicates the composition of 45 wt% 
polyamide, 25 wt% a-olef in-vinyl alcohol copolymer and 30 wt% 
polyolefin? the point D indicates the composition of 45 wt% 
polyamide, 45 wt% a-olef in-vinyl alcohol copolymer and 10 wt% 
polyolefin; and the point E indicates the composition of 50 wt% 
of polyamide, 45 wt% of a-olef in-vinyl alcohol copolymer and 5 
wt% polyolefin. 

Furthermore, a smokable food-packaging film according to 
the present invention comprises preferably a mixture composed of 
50 to 75 wt% polyamide, 20 to 40 wt% a-olef in-vinyl alcohol 
copolymer, and 5 to 15 wt% polyolefin, in which the mixture 
falls in the pentagonal range defined in Fig. 1 by linear lines 
connecting the points a, b, c, d and e, respectively. 

In Fig. 1, if a packaging film is made of a mixture of a 
composition which falls in the hexagonal range defined in Fig. 1 
by linear lines connecting the points X, X^^, B, C, and Z, 
respectively, it is difficult to obtain the desired oxygen 
gas-barrier properties; if a packaging film is made of a mixture 
of a composition which falls in the trapezium range defined in 
Fig. 1 by linear lines connecting the points Y, X^, and Z, 
respectively, the mechanical strength, creep resistance, 
dimensional stability of the packaging film, the property of 
clinging to an article in conformity therewith and the 
smokability of the packaging film are reduced too much and 
accordingly it is difficult to obtain the desired smokable 
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£ood--packaging film; and if a packaging film is made of a 
mixture of a composition which falls in the trapezium range 
.defined in Pig. 1 by linear lines connecting the points X, Zjf 
and Y, respectively, the water vapor-barrier properties are 
lowered r and as a result , high loss of weight and then dryness 
of products in the smokable food-packaging film due to the high 
HVTR occur, and accordingly it is difficult to obtain the 
desired smokable food-packaging film therefrom. 

As a polyamide according to the present invention, nylon 
6, nylon 7, nylon 8, nylon 10, nylon 11, nylon 12, nylon 6-6, 
nylon 6-10, mixtures thereof and copolymers of the monomers 
thereof may be exemplified. 

As a copolymer of a-olefin and vinyl alcohol according 
to the present invention, ethylene- vinyl alcohol copolymers, 
propylene- vinyl alcohol copolymers, and butene-1 -vinyl alcohol 
copolymers may be exemplified. 

The vinyl alcohol unit in a copolymer of a-olefin and 
vinyl alcohol is 40 to 80 mol%, preferably 50 to 70 mol%. If 
the vinyl alcohol unit is less than 40 rool%, it is difficult to 
obtain the desired oxygen gas-barrier property, while if the " 
vinyl alcohol unit is more than 80 moll, the thermal stability 
of the film is so reduced that it is difficult to stably 
manufacture a smokable food-packaging film. 

As a polyolefin according to the present invention, 
polyethylene, polypropylene, ionomer resins, ethylene-vinyl 
acetate copolymers, ethylene- ethyl acrylate copolymers, 
ethylene-acrylic acid copolymer, ethylene-methacrylate 
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copolymers, ethylene-methylmethacrylate copolymers, 
ethylene-methacrylic acid copolymers, resins of polyethylene or 
polypropylene graft-polymerized with unsaturated organic acid 
such as anhydride maleic acid may be exemplified. 

In another embodiment of the present invention, a 
food-packaging film is composed of a laminate of a thermoplastic 
resin layer of a mixture of 45 to 90 wt% polyamide and 10 to 55 
wt% copolymer of o-olef in and vinyl alcohol and 5 to 30 wt% of 
polyolefin, in Which the mixture falls in the pentagonal range 
defined in Fig. 1 by linear lines connecting the points A, B, C, 
D and E, respectively, the layer having satisfactory smoking 
properties and oxygen gas-barrier property, and at least one 
layer selected from the group consisting of (a) an o-olef in 
copolymer such as polyethylene, polypropylene, polybutene-1 , (fa) 
a copolymer of ethylene, propylene or butene-1 and vinyl acetate 
or (metha) acrylic ester, (c) a copolymer of ethylene, propylene 
or butene-1 and (metha) acrylic acid, and a metal salt thereof, 
(d) an elastcxner such as plasticized polyvinyl chloride, 
polyester and a styrene rubber, (e) a cellulose, and (f ) a 
polyamide having an oxygen gas-permeability exceeding the value 
in accordance with the present invention (50 cc/m^.day.atm). 

The thickness of the smokable food-packaging film 
according to the present invention is 15 to ICQ ym, preferably 
20 to 60 pm. In a laminate film, the thickness of the 
thermoplastic resin film having smokability and oxygen 
gas-barrier property is 15 to 100 ym, and the thickness of the 
other layer(s) is preferably 10 to 50 ym. 
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Foodstuffs which are to be packaged with the 
food-packaging film according to the present invention have need 
of a smoking process and a goad preservability during prolonged 
storage periods. Animal products such as ham, sausages, bacon 
and meat, dairy products such as cheese, processed marine 
products such as fish and shellfish, and processed eggs may be 
exemplified. 

The food-packaging film of a thermoplastic resin 
according to the present invention is manufactured by an 
ordinary bubble process and either an unstretched or a 
stretched film ( non-shrinkable or shrinkable film) is used 
depending on purpose. A stretched (shrinkable) film is obtained 
by stretching according to an ordinary method. 

m the smoking process in the present invention, a 
package which is formed In an ordinary packaging process and 
optionally is dried, is placed in smoke chamber for a 
predetermined period (the period depends upon the food being 
smoked and is from several minutes to several hours), at a 
temperature of 15 to 80»C. The smoking temperature can be 
selected to be 15 to 30-C (cold-smoking method), 30 to 50»C 
(warm-smoking method), or 50 to 80«C (hot-smoking method), but 
warm smoking and hot smoking methods which are capable of 
mass-production at a high temperature in a short period of time 
are preferable. The smoking may be conducted by an electrical 
smoking method in which an electric field is applied to an 
atmosphere of smoke of a hard wood such as oak and cherry wood, 
in an ordinary way. 
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A smokable food-packaging film according to the ^fkketiz^ 

invention has a good permeability to 50 % concentration of 

methanol of not less than 200 g/m^.day .atm, preferably not less 

than 300 g/m^.day.atm and, more preferably, not less than 1,000 

g/m^.day.atm at a temperature of 60^C and a relative humidity 

of 0 %, and high oxygen gas- barrier property having an oxygen 

2 

gas-permeability of not more than 50 cc/m .day.atm at a 
temperature of 30' C and a relative humidity of 60 %. In 
addition, the film is efficient in mechanical strength, the 
creep resistance, the dimensional stability, the property of 
clinging to an article in conformity therewith, and it is also 
efficient in smokability. Accordingly, the film is useful for 
the prolonged storage periods of smoked food-packages. In 
particular, it exhibits excellent smokability and oxygen 
gas-barrier property with respect to packages of foodstuffs 
which are susceptible to oxygen such as, for example, ham, 
sausages, meats and cheese, and is capable of storing them for 
long periods without secondary packaging. 

The present invention will be explained hereinunder with 
reference to embodiments thereof. 
Examples 1 to 3f Comparative Example 1 

A polyamide resin of a copolymer of monomer of nylon 6 
and monomer of nylon 6-6 (weight ratio of 85 to 15), a 
copolymer of ethylene and vinyl alcohol (molar ratio of 43 to 
57), and polyethylene graft-polymerized with 0.5 wt% anhydride 
maleic acid were prepared. These three components were mixed in 
weight ratios of 7 : 2 : 1 (Example 1), 4.5 : 4.5 : 1 
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(Example 2) and 5 : 2 i 3 (Example 3). Each of the mixtures was 
extruded into a tubular form at a temperature of 230'C using an 
extruder which is provided with a circular die at its tip, 
whereby unstretched tubular films of 40 vm In thickness and 70 
mm in folded width were obtained as Examples 1, 2 and 3, 

The permeability to 50 % concentration of methanol at a 
temperature of eCC and a relative humidity of 0 %, the oxygen 
gas-permeability at a temperature of 30*C and a relative 
humidity of 60 %, and WVTR at a temperature of 40'C and a 
relative humidity of 90% of the films in Examples 1, 2 and 3 
were measured by the above-described measuring method. The 
results are shown in Table 2. The tubular films of Examples 1, 
2 and 3 were filled with about 200 g of pork sausage neat of 50 
wt% pork, 20 wt% fat, 6 wt% starch, 2 wt% salt and 22 wt% water, 
and both ends of each sausage were clipped, thereby obtaining 
sausages of Examples 1, 2 and 3. Each sausage was dried in a 
smoke chamber for 15 minutes at a temperature of 60 and a 
relative humidity of 10 to 30 %, and was thereafter smoked for 
90 minutes at a temperature of 60°C and a relative humidity of 
40 to 60 %. The sraokability of the films of Examples 1, 2 and 3 
were examined by the above-described sensory examination (panel 
tests), the results being shown in Table 2. 

For Comparative Example 1, the methanol -permeability, 
oxygen gas-permeability and the smokability of the package of a 
cellulose casing on the market, which is 30 ym in thickness and 
50 mm in folded width, were measured. The results are shown in 
Table 2. 
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Table 2 



Example 1 Example 2 Example 3 Comparative 

Example 1 



Sensory Test for 
Smokability 

^aste 2.7 2.3 1.8 3.0 

Fragrance 2.4 2.8 1.5 3.5 

Methanol- 

Permeability 3,800 2,200 1,300 2,600 

2 

(g/m .day.atm) 



Oxygen- 

Permeability 44 28 22 1,000 < 

(cc/m*'. day.atm) 



WVTR 

(g/m^.day) 36 25 15 



Evaluation 

Smokability A A B A 

Preservability AAA D 
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Table 2 

Example 1 Example 2 Example 3 Comparative 

Example 1 



Sensory Test for 
Smokabilitv 

Taste 

Fragrance 



Methanol- 

Permeability 3,800 2,200 1|300 2,600 

2 

(g/m .day.atm) 
Oxygen- 

Permeability 44 28 22 1,000 < 

(cc/m .day.atm) 

WVTR 

(g/m^.day) 36 25 15 



Evaluation 

Smokability 

Preservability 



2.7 2.3 1.8 3.0 

2.4 2.8 1.5 3.5 



A 
A 



A 
A 



B 
A 



A 
D 
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utilizable) 



(Notes) 0*217069 

<I> Criteria for Evaliwt- i»n- 

(i) smokability (panel tests performed by lo panelists! 
A: Strongly recognizable smoked flavor 
B: Considerably strongly recognizable 

smoked flavor 
C: Recognizable smoked flavor 

D: Slightly recognizable smoked flavor 1 (Not uti- 
E: No smokability (smoking has no effect )) lizable ) 
<ii) Long-period preservability 

A: Excellent (more than 60 days) I (Utilizable) 
B: Good (more than 30 days) J 
C: Pair (not utilizable) 
D: Bad (not utilizable) 
Criteria for SmokabilH-y (Sensorv T.>««- w 

(panel tests performed by 10 panelists) 
0: No smokability (smoking has no effect) 
1: Recognizable smoked flavor 
2: Clearly recognizable smoked flavor 
3: Strongly recognizable smoked flavor 
4: Remarkable smoked flavor 

As is obvious from Table 2, smoked food packages 
according to the present invention have both good smokability 
and high preservability, and it is not necessary to package the 
thus smoked food packages again with an ordinary fil„ having 
oxygen gas-barrier property even with respect to foodstuffs 
wHich are susceptible to oxygen. 
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Comparative Examples 2 to 5 



For Comparative Example 2# a piece of stretched 



polyethylene terephthalate film (thickness: 12 ym) on the market 
was formed into a tubular film of 50 mm in folded width, using 
an adhesive. For Comparative Examples 3, 4 and 5, low-density 
(0.92) polyethylene, nylon 6, and a copolymer of monomer of 
nylon 6 and monomer of nylon 6 - 6 in a weight ratio of 85 to 
15, respectively, were used and tubular unstretched films of 
40 ym in thickness and 50 mm in folded width were obtained by 
the same method as that of Example 1. The results of 
measurements of the methanol-permeability and oxygen 
gas-permeability of these films, conducted in the same way as 
that of Example 1, are shown in Table 3. 
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A mixture (weight ratio « 6 : 3 : 1) of the same 
polyamide as that of Example 1, a copolymer of ethylene and 



vinyl alcohol (molar ratio of 31 to 69) and polyethylene was 
prepared as an outer layer. A copolymer of ethylene and vinyl 
acetate (weight ratio of 67 to 33) was prepared as an inner 
layer. The outer and inner layers were co-extruded at 200*^C, 
to obtain a tubular laminate. The laminate was stretched at 
70*'C by an ordinary inflation method to obtain a tubular 
stretched film of 40 in thickness (thickness of the outer 
layer: 25 ym and that of the inner layer: 15 um) and 70 mm in 
folded width. 



The methanol-permeability , the oxygen gas-permeability , 



WVTR and the smoking effect of the thus-obtained film were 
measured in the same way as that of Example 1. The results are 
shown in Table 4. 
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Example 4 



Sensory Test for Smokabillty 

Taste 

Fragrance 



1.3 
1.6 



Methanol-Permeability 
2 

(g/m .day.atm) 



1100 



Oxygen- Permeability 
2 

Ccc/m .day.atm) 



45 



WVTR 



(g/m^.day ) 



45 



Evaluation 

Smokability 

Preservability 



B 

A 



Criteria for Evaluation and Sensory Test for Smokabilityj 
Same as in Table 2 



As is obvious from Table 4 , smoked food packages 
according to the present invention have both good smokability 
and high preservability, and it is not necessary to package the 
thus smoked food packages again with an ordinary film having 
oxygen gas-barrier property even with respect to foodstuffs 
which are susceptible to oxygen. 
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Examples 5 to 7 

The same polyamide and ethylene-vinyl alcohol copolymer 
as those of Example 1 and ionoiner resin (Hl-MILAN (produced by 
Mitsui Poly Chemical Co., Ltd)) were mixed in weight ratios of 
7 : 1.5 I 1.5 (Example 5), 6 : 2 i 2 (Example 6) and 5 : 3 i 2 
(Example 7)r to obtain a stretched tubular film of 40 v» 
thickness and 70 mm in folded width in the same way as that of 
Example 1. 

The methanol-permeability, the oxygen gas -permeability, 
WVTR and the smokability of the thus-obtained film were measured 
in the same way as that of Example 1. The results are shown in 
Table 5. 

Table 5 

Example 5 Example 6 Example 7 

Sensory Test for Smolcability 
Taste 
Fragrance 

Methanol -Permeability 
(g/m^.day.atm) 
OxYoen-Permeability 
(cc/m^.day .atm) 
WVTR 

(g/m^.day ) 

Evaluation 
Smokability 
Preservability 



2.6 2.4 2.0 

2.8 2.6 1.8 



3200 2600 1500 

49 42 36 

31 20 15 



A 
A 



A 
A 



B 
A 
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Criteria for Evaluation and Sensory Test for Smoka- 
bility: Same as in Table 2 

As is obvious from Table 5, smoked food packages 
according to the present invention have both good smokability 
and high preservability, and it is not necessary to package 
the thus smoked food package again with an ordinary film having 
oxygen gas-barrier properties even with respect to foodstuffs 
which are susceptible to oxygen. 
Example 8 

The same mixture as that of Example 5 was extruded 
by means of an extruder provided with a circular die at its 
tip to produce an unstretched tubular film of 40 pm in 
thickness • 

The methanol-permeability, the oxygen gas-permeability, 
WVTR and the smokability of the thus-obtained film were 
measured in the same way as that of Exanple 1. The results 
are shown in Table 6. 
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Example 8 



Sensory Test for Smokabillty 
Taste 
Fragrance 

Methanol-Permeabllity 
(g/xn .day.atm) 

Oxygen-Permeability 
(cc/m^. day.atm) 

WVTR 

2 

(g/m .day) 

* Evaluation 
Smokabillty 
Preserv2d>ility 

Criteria for Evaluation and Sensory Test for Smoka- 
bility: Same as in Table 2 

As is seen from Table 6, smoked food packages 
according to the present invention have both good smokability 
and high preservability, and it is not necessary to package 
the thus smoked food packages again with an ordinary film 
having oxygen gas-barrier property even with respect to 
foodstuffs which are susceptible to oxygen. 
Example 9 

A mixture (weight ratio = 6 s 3 : 1) of the same 
polyamide as that of Exanqple 1, a copolymer of ethylene and 
vinyl alcohol (molar ratio of 31 to 69) and polyethylene was 
extruded at 230°C to obtain a tubular film. The film was 



2.9 
3.1 



8600 
49 
48 



A 
A 



Criteria for Evaluation and Sensory Test for 
Smokabllltyt Same as In Table 2 

As Is seen In Table 9, smoked food packages according 
to the present Invention has both good smokaLlllty and high 
preservablllty, and It Is not necessary to package the thus 
smoked food packages again with an ordinary film having 
oxygen gas-barrier property even with respect to foodstuffs 
which are susceptible to oxygen. 

While there has been described what are at present 
considered to be preferred embodiments of the Invention, It 
will be understood that various modifications may be made 
thereto r and It Is Intended that the appended claims cover 
all such modifications as fall within the true spirit and 
scope of the Invention. 



- 28 - 



# 



0217069 

WHAT IS CLAIMED IS ; 

1. A sinokable food-packaging film conprising 
at least one layer of a miatture of 45 to 90 wt% polyandde, 
10 to 55 wt% copolymer of o-olefin and vinyl alcohol, and 
5 to 30 wt% polyolefin, in which the mixture falls in the 
pentagonal range defined in Pig. 1 by linear lines 
connecting the points A, B, c, D and E, respectively, said 
layer having the properties of a permeability to 50 % con- 
centration of methanol of not less than 200 g/m^.day.atm at 
a temperature of 60'C and a relative humidity of 0 %, an oxygen 
gas-permeability of not more than 50 cc/m^.day.atro at a 
temperature of 30»C and a relative humidity of 60 %, and a 
water vapor-transmission rate of not more than 70 g/m^.day 
at a temperature of 40 "C and a relative humidity of 90 %. 

2. A smokable food-packaging film according to claim 
1, wherein said polyamide is nylon 6, nylon 7, nylon 8, nylon 
10, nylon 11, nylon 12, nylon 6-6, nylon 6-10, a mixture 
thereof or a copolymer of the monomers thereof. 

3. A smokable food-packaging film according to claim 
1, wherein said a-olefin is ethylene, propylene, or butene-1. 

4. A smokable food-packaging film according to claim 
1, wherein a vinyl alcohol unit of said copolymer of a-olefin 
and vinyl alcohol is 40 to 80 mol %. 
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5. A smokable food-packaging film according to claim 
1, wherein said polyolefin is polyethylene, polypropylene, an 
ionomer resin, an ethylene-vinyl acetate copolymer, an ethylene- 
acrylic acid copolymer, an ethylene-ethyl acrylate copolymer, 

an e thy lene-methacry late copolymer, an ethylene-methylaethacry- 
late copolymer, an ethy lene-methacry lie acid copolymer, or a 
resin of polyethylene or polypropylene graft-polymerized with 
unsaturated organic acid such as anhydride maleic acid. 

6. A smokable food-packaging film comprising 

a layer of a mixture of 45 to 90 wt% polyamide, 10 to 
55 wt% copolymer of a-olefin and vinyl alcohol, and .5 to 30 wt% 
polyolefin according to claim 1, and • 

at least one layer selected from the group consisting 
of (a) an o-olefin copolymer of polyethylene, polypropylene 
or polybutene-1, (b) a copolymer of ethylene, propylene or 
butene-1 and vinyl acetate or (metha) acrylic ester, (c) a 
copolymer of ethylene, propylene or butene-1 and (metha) 
acrylic acid, and a metal salt thereof, (d) an elastomer of 
plasticized polyvinyl chloride, polyester or a styrene rubber, 
(e) a cellulose, and (f) a polyamide having an oxygen gas- 
permeability of more than 50 cc/m^.day.atm at a temperature 
of 30^C and a relative humidity of 60 %. 

7. A smokable food-packaging film according to claim 
1 or 6, wherein the thickness of said layer of a mixture of 
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polyamide, a copolymer of a-ole£in and vinyl alcohol, and 
polyolefln^s 15 to 100 um. 

8. A smoked food package comprising a foodstuff which 
is packaged in a smokable film according to claim 1 or 6. 
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